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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statements (IDS) submitted on 9 August 2004, 4 
January 2006 and 2 June 2006 were filed after the mailing date of the application on 12 
March 2004 and before the mailing date of the first Office action. The submission is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statements are being considered by the examiner. 

Items C1 , C5, C27 and C28 of the information disclosure statement filed 16 
December 2004 fail to comply with the provisions of 37 CFR 1 .97, 1 .98 and MPEP 
§ 609 because they do not contain the publication dates or retrieval dates of the non- 
patent literature documents by month and year. All items except the above listed items 
have been considered by the Examiner. See MPEP § 609.04(a). 

Specification 

2. The Applicant is reminded that any change in the status of the parent application 
10/668,833 needs to be updated in paragraph [0001] of the instant application's 
specification. 

Claim Objections 

3. Claim 55 is objected to because of the following informalities: 

On line 2, "the data" should be "a data". Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Per claim 30, it is suggested that the first data store and the second data store 
are exactly the same as each other. This feature is not taught by the written 
description. In fact, paragraph [0036] of the specification teaches a same data store 
can be configured to respond to requests prior to the time of corruption. Nothing is said 
about the first data store and the second data store being exactly the same as each 
other. Appropriate correction is required. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 30, 34 and 37 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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Per claim 30, it is claimed that the first data store is the same as the second data 
store. This claim is indefinite because it is unclear how the two data stores are exactly 
the same when the second data store contains data stored in the first data store in a 
past time while it is not known whether or not the first data store in fact also contains 
this data in the same past time as implied by the language in claim 26. If the two data 
stores are in fact the same, then why is a determination made as taught in the last step 
of claim 26 if it is already know the second data store contains this data in the said past 
time. 

Per claim 34, line 2 recites "the data store". This limitation is indefinite because 
claim 26 recites a first data store and a second data store. It is unclear which one of 
them is referred to by "the data store" in the instant claim. 

Per claim 37, line 2 recites "the step of continuously saving information". This 
limitation lacks sufficient antecedent basis. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 
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9. Claims 26-29, 31 -35, 37-44 and 50 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Wu et al. [US 6,981 ,114 B1] (hereinafter "Wu). 

Per claim 26, Wu teaches a method for identifying a time at which first data (the 
modified block value since a snapshot for a point in time was made) was written to a 
first data store (the Mirror Volume 240, see Fig. 2), comprising the steps of: 

configuring a second data store (Modification Log 260 in Backup Device 250 in 
Fig. 2) to respond to data requests made to the second data store with data stored in 
the first data store at a first time in the past (retrieve pre-modification values in 
modification log entries to fulfill reconstruction/restoration requests; see col. 6, line 65 to 
col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55 for the restoration process and 
snapshot reconstruction); 

requesting second data from the second data store (data requests are made to 
the Modification Log 260 during the restoration/reconstruction process for the 
modification log entries that hold the pre-modification values of the modified blocks; the 
second data is the combination of the pre-modification values and the recording of the 
modifications to the modified blocks which indicate the blocks have been modified, see 
col. 10, lines 44-48 for "modifications detected between T1 and T2"; also see col. 6, line 
65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55); 

receiving the second data (values in the modification log entries are received 
during the restoration/reconstruction process; see col. 6, line 65 to col. 7, line 25, col. 9, 
lines 45-61 and col. 10, lines 12-55); and 
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determining from the second data if the first data store contained the first data at 
the first time (the managing software programs shown in Fig. 2 must make this 
determination, otherwise it cannot possibly be known that the modification log 260 
should be read for snapshot reconstruction at a particular time point, see col. 6, line 65 
to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55; part of the reconstruction 
process includes deciding whether to retrieve data from the Mirror Volume 240 or from 
the Modification Log 260 depending on whether or not the block data has been modified 
since a particular snapshot for a point in time was made, see col. 10, lines 31-55; also 
see col. 10, lines 44-48 for "modifications detected between T1 and T2"; note that the 
modification log 260 is the only data source that has records of the existence of a 
particular data value in a particular address at a particular time, after the deletion of the 
snapshot related to that point in time and the overwriting of the address). 

Per claim 27, Wu further teaches configuring the second data store to respond to 
data requests made to the second data store with the data stored in the first data store 
at a second time in the past; 

requesting third data from the second data store; 

receiving the third data from the second data store; and 

determining from the third data if the first data store contained the first data at the 
second time (restoring/reconstructing volume state at any point in time, see col. 9, lines 
45-61 and col. 10, lines 12-55; also, one reconstruction process may require the 
transfer of pre-modification values from multiple block address at multiple time points, 
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see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55 for the 
restoration process and snapshot reconstruction). 

Per claim 28, Wu further teaches configuring the second data store to respond to 
data requests made to the second data store with the data stored in the first data store 
at a third time in the past; 

requesting fourth data from the second data store; 

receiving the fourth data from the second data store; and 

determining from the fourth data if the first data store contained the first data at 
the third time (restoring/reconstructing volume state at any point in time, see col. 9, lines 
45-61 and col. 10, lines 12-55; also, one reconstruction process may require the 
transfer of pre-modification values from multiple block address at multiple time points, 
see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55 for the 
restoration process and snapshot reconstruction). 

Per claim 29, Wu further teaches the first data is corrupted data (note that 
corrupted is interpreted as deleted, see col. 10, lines 25-30). 

Per claim 31 , Wu further teaches the second time and the third time are selected 
in response to at least one previously completed determining step (it should be clear 
that restoring/reconstructing volume state at any point in time still requires determining 
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to which point in time the storage should be restored to, see col. 9, lines 45-61 and col. 
10, lines 12-55). 

Per claim 32, Wu further teaches the configuring step further comprises 
communicating the first time to the second data store (see col. 6, line 65 to col. 7, line 
25, col. 9, lines 45-61 and col. 10, lines 12-55 for the restoration process and snapshot 
reconstruction; the modification log entries include timestamps that indicate at what time 
the data was modified, the timestamps are recorded by the Modification manager 212, 
see col. 6, lines 14-37). 

Per claim 33, Wu further teaches the configuring step further comprises 
communicating the first time to the second data store via a channel which is used to 
communicate the request for second data (see Fig. 2 for the connection between 
Backup Device 250 and Primary Host 200 which contains the manager software 
programs; also see the rejection of claim 32 set forth above). 

Per claim 34, Wu further teaches the configuring step further comprises 
communicating the first time to the data store via a different channel than a channel 
used to communicate the request for second data (see Fig. 2, see the connection 
between Mirrored Volumes 240 and the Primary Host 200 which contains the manager 
software programs that retrieve snapshots from the Mirrored Volumes 240 based on 
time values; also refer to the rejection of claim 33 set forth above). 
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Note that this rejection is made in view of the instant claim's rejection under 35 
USC 112, paragraph 2 as set forth above. 

Per claim 35, Wu further teaches the second data store is a virtual representation 
of the first data store at the first time (the collection of all modification values in the 
modification log 260 that are used for reconstruction at the first time is a virtual 
representation of the Mirror Volume 240 at that first time). 

Per claim 37, Wu further teaches prior to the configuring step, the step of 
continuously saving information stored in the first data store before it is overwritten (see 
col. 4, lines 61-65 and col. 6, lines 14-37). 

Per claim 38, Wu further teaches the first time is a time selected from a 
substantially continuous time interval between a past time and a current time (see col. 
7, lines 17-25 and col. 9, lines 45-61 ; the time can be any point in time). 

Per claim 39, Wu further teaches the second data store is configured using a 
user interface (note here configuration is the setting up of the modification log 260 
database to a state that is ready to record and track modifications made to the Mirror 
Volumes 240; see col. 6, lines 14-37, the format/structure of the modification log 260 
must be set up first before it can be used as a database for tracking modifications; the 
modification log 260 and the manager software programs in Fig. 2 must be 
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configured/setup by a user through a user interface; also note a user can be a human 
user or an application or operation system that utilizes the modification log 260). 

Per claim 40, Wu further teaches the second data store is configured by an I/O 
command (it should be clear that any writing or initialization of the Backup Device 250 
and the Modification Log 260 is an I/O command). 

Per claim 41 , Wu further teaches the second data store is configured 
substantially immediately (note here configuration is interpreted as the recording or 
tracking by the Modification Log 260 of the modifications made to the Mirrored Volumes 
240, the recording is done with a copy-on-write procedure, see the rejection of claim 37 
set forth above). 

Per claim 42, Wu further teaches the second data store is configured 
substantially immediately relative to at least one time at which first data was written to 
the first data store (note here configuration is interpreted as the recording or tracking by 
the Modification Log 260 of the modifications made to the Mirrored Volumes 240, the 
recording is done with a copy-on-write procedure, see the rejection of claims 37 and 41 
set forth above). 

Per claim 43, Wu further teaches the second data store is configured without 
copying data from the first data store to the second data store (note here configuration 



Application/Control Number: 10/799,428 Page 1 1 

Art Unit: 2189 

is the setting up of the modification log 260 database to a state that is ready to record 
and track modifications made to the Mirror Volumes 240; see col. 6, lines 14-37, the 
format/structure of the modification log 260 must be set up first before it can be used as 
a database for tracking modifications). 

Per claim 44, Wu teaches a method for identifying a time at which a data store 
was corrupted, comprising the steps of: 

(a) configuring a data store to respond to data requests made to the data store 
(see Fig. 2, Mirrored Volumes 240 and the Modification Log 260 in Backup Device 250 
form the data store) with data present in the data store at a first time in the past (retrieve 
pre-modification values in modification log entries to fulfill reconstruction/restoration 
requests; see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55 
for the restoration process and snapshot reconstruction); 

(b) requesting data from the data store (data requests are made to the Mirrored 
Volumes 240 and the Modification Log 260 during the restoration/reconstruction 
process; see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55); 

(c) receiving data from the data store in response to the request (values in the 
modification log entries are received during the restoration/reconstruction process; see 
col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55); and 

(d) determining from the received data whether the data store was corrupted at 
the first time (note that corrupted is interpreted as deleted, see col. 10, lines 25-30; the 
managing software programs shown in Fig. 2 must make this determination, otherwise it 
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cannot possibly be known that the modification log 260 should be read for snapshot 
reconstruction at a particular time point, see col. 6, line 65 to col. 7, line 25, col. 9, lines 
45-61 and col. 10, lines 12-55; part of the reconstruction process includes deciding 
whether to retrieve data from the Mirror Volume 240 or from the Modification Log 260 
depending on whether or not the block data has been modified since a particular 
snapshot for a point in time was made, see col. 10, lines 31-55); 

(e) repeating steps (a), (b), (c), and (d) by substituting a second time for the first 
time (restoring/reconstructing volume state at any point in time, see col. 9, lines 45-61 
and col. 10, lines 12-55). 

Per claim 50, Wu teaches a method for identifying a time at which a data store 
was modified in a predetermined manner, comprising the steps of: 

(a) configuring a data store to respond to data requests made to the data store 
(see Fig. 2, Mirrored Volumes 240 and the Modification Log 260 in Backup Device 250 
form the data store) with data present in the data store at a first time in the past (retrieve 
pre-modification values in modification log entries to fulfill reconstruction/restoration 
requests; see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55 
for the restoration process and snapshot reconstruction); 

(b) requesting data from the data store (data requests are made to the Mirrored 
Volumes 240 and the Modification Log 260 during the restoration/reconstruction 
process; see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55); 



Application/Control Number: 10/799,428 Page 13 

Art Unit: 2189 

(c) receiving data from the data store in response to the request (values in the 
modification log entries are received during the restoration/reconstruction process; see 
col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55); and 

(d) determining from the received data whether the data store was modified in a 
predetermined manner at the first time (the managing software programs shown in Fig. 
2 must make this determination, otherwise it cannot possibly be known that the 
modification log 260 should be read for snapshot reconstruction at a particular time 
point, see col. 6, line 65 to col. 7, line 25, col. 9, lines 45-61 and col. 10, lines 12-55; 
part of the reconstruction process includes deciding whether to retrieve data from the 
Mirror Volume 240 or from the Modification Log 260 depending on whether or not the 
block data has been modified since a particular snapshot for a point in time was made, 
see col. 10, lines 31-55); 

(e) repeating steps (a), (b), (c), and (d) by substituting a second time for the first 
time (restoring/reconstructing volume state at any point in time, see col. 9, lines 45-61 
and col. 10, lines 12-55). 

Allowable Subject Matter 

1 0. Claims 36, 45-49 and 51 -55 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shawn Gu whose telephone number is (571) 272-0703. 
The examiner can normally be reached on 9am-5pm, Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on (571) 272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/SHAWN GU/ 

Shawn X Gu 
Patent Examiner 
Art Unit 2189 

10 September 2008 

/Reginald G. Bragdon/ 

Supervisory Patent Examiner, Art Unit 2189 



